In aiming to highlight differences in feeding behaviour of fish inhabiting forest and gap areas, the diet of the Jupiaba abramoides and J. asymmetrica, from streams in the Rio Urucu Basin, Coari, Amazonas, Brazil were studied in August and November 2006 and April 2007. Based on an analysis of stomach content, it was possible to identify nine food items consumed by J. abramoides and 11 food items consumed by J. asymmetrica. There was no diet overlap between species, with J. abramoides being classified as generalist and J. asymmetrica as specialist. For J. abramoides, the item of greatest significance was vegetal fragment, while for J. asymmetrica, it was arthropod exoskeleton fragment. When comparing forest and gap areas, both species modified their diet with respect to the environment, although it was not statistically significant.
INTRODUCTION
Natural diet is one of the most important biological aspects in understanding the structure of fish populations, as it allows us to make inferences about the dynamics between predator and prey, and propose conservation in-situ measures for species and their ecosystems (ARANHA et. al., 2000) . A species' diet is also an important source of information about the biotic integrity of the system, where various degrees of disturbances are verified in the composition and frequency of a species' food items.
Allochthonous resources play a key role in the food chains of streams (KAWAGUCHI; NAKANO, 2001) as they are one of the most important aspects in maintaining fish communities in these environments (ESTEVES; ARANHA, 1999) . Furthermore, it is expected that the supply of allochthonous material (e.g. insects and debris) and, thus, their availability, is more pronounced in streams where the riparian cover is denser (REZENDE; MAZZONI, 2006) . this context, the present study aimed to assess changes in the diet composition of Jupiaba abramoides (EIGEMANN, 1909) and J. asymmetrica (EIGEMANN, 1908) , two of the most frequent species in Urucu River Basin streams, with varying degrees of conservation of riparian vegetation during the drought and rainy periods of 2006 and 2007.
MATERIAL AND METHODS
The collecting expeditions were carried out in the Urucu River Basin streams, on the oil extraction operational base "Pedro de Moura" (4 º 42'S -5 º 00'S / 65 º 24 'W -65 ° 00'W) (Figure 1 ). The base, located in the municipality of Coari, Amazonas, Brazil, has an area of 514,000ha with an altitude of 60 to 70m.
Samples were collected in three campaigns: two taking place during the drought-flood period (August and November 2006) Sampling stations SS2 and SS3 are predominantly lotic environments with uninterrupted forest, characterized by arboreal species close to the shores, with trunks and dried leaves along the streams. Sections SSC1 and SS4 are predominantly backwater environments with natural gap areas and vegetation mainly composed of herbaceous plants (Cyperaceae).
The samples were collected using blocking methods, with three nets (0.2 mm mesh) in two 10 m consecutive sections, using hand nets 50 cm in diameter and 0.3 mm mesh, as well as 10 m bottom trawls and 0.5 mm mesh. The specimens were fixed in 10% formalin, preserved in 70% alcohol and incorporated into the Emilio Goeldi Museum collection.
The preserved stomachs underwent an incision and had their contents removed, screened and identified under a stereomicroscope magnified 40x. After identification based on specialized literature (COSTA et al., 2006; RUPERT; BARNES, 2005) , the weight of the items was measured on scales with three decimal place precision.
Diet analysis was performed on the items using the frequency of occurrence method (FO i ) proposed by Windell (1968) , frequency of weight (W i %) and feeding importance index (FI i ), proposed by Kawakami; Vazzoler (1980) . In the final FI i analysis, a percentage (%) was calculated for a better understanding of the diet composition. In the search for differences in diet between the two species, related to environment (forest vs. gap) and hydrological period (rainy vs. drought), a 'two-way' analysis of similarity (ANOSIM) (α = 5%) was performed, with visualization through Non-Metric Multidimensional Scaling (NMDS). A data matrix based on the FIi values, calculated by species, environment and locale, was used as the data matrix for the NMDS and ANOSIM. As this data generally does not attain normality, they were converted into square root values and tested using the Bray-Curtis similarity index. After the ANOSIM analysis, the Percentage Contribution Analysis (SIMPER) was performed, seeking evidence of consumed food items that differed between J. abramoides and J. asymmetrica (CLARKE; WARWICK, 1994) .
The Stomach Repletion Index (RI%) was calculated using the modified equation by Santos (1979) , where RI% =ƩMti/Mt) × 100. Here, RI% = Repletion Index, Mti = total mass of items present in the stomach and Mt = total mass of the individual. This calculation was applied to each individual according to the environment and hydrological period. Assuming that the consumed items are independent of the environment and hydrological period where the species is found, the Mann-Whitney test was performed with 5% level of significance. To verify the feeding niche breadth, the Levin (1968) index was used, seeking to understand the feeding behaviour of both species, i.e. whether they ingest a wide variety of categories -generalist nature -or if they show a concentrated consumption of a particular prey or taxonomic group -specialist nature. This index has a value ranging from 0 to 1, where 0 shows that the species has specialist behaviour and 1, generalist behaviour.
RESULTS
A total of 56 Jupiaba abramoides individuals were collected -one individual from a gap environment and 55 individuals from a forest environmentall collected during the drought period. Of the J. asymmetrica, 58 individuals were collected, of which 50 were during the drought and 8 in the rainy season; 29 from forest environments and 29 from gap environments, with the stomachs of both species analyzed. Among the stomachs of the J. abramoides, 78.5% (44) showed food content whereas, for J. asymmetrica, 80% (47) contained food. The empty stomachs were only considered in the Stomach Repletion (SR) analysis.
There were nine food items identified for Jupiaba abramoides (Table 1 ) and 11 items for J. asymmetrica (Table 2) . For both species, the highest rate of consumed items was among those of undefined origin, where the feeding importance represented 80.42% for J. abramoides, whereas for J. asymmetrica it represented 59%. Secondarily, it When comparing the FI i values, it can be observed that the two species do not differ on consumed items (ANOSIM, R = 0.41, w = 0.06) ( Figure  2a ). Even though there was no clear evidence of feeding differences, when assessing the percentage contribution (SIMPER) of items for both species, it was observed that the most important food source of defined origin for J. abramoides was seeds (FI i = 66.67%). On the other hand, for J. asymmetrica, Formicidae (FI i = 27.94%) was of greatest significance (Table 3) .
Jupiaba asymmetrica showed no differences in their diet in relation to environmental and hydrological periods (ANOSIM, R = 0.19, w = 0.4). However, it was observed that in gap areas and during the drought period only vegetal fragments and adult diptera (Insecta) were consumed, while Araneae and Coleoptera were consumed only in forest environments during the drought period. (Table 4 , Figure 2b -c).
In the Repletion Index analysis (RI%), a difference was only observed in the feeding for J. asymmetrica, which showed greater feeding activity in gap environments (U=24 g.l= 5; w = 0.01), where on average this ratio was equal to 1.19, while in the forest it was equal to 0.35. With respect to J. abramoides, this species did not differ between forest and gap environments (U= 238, g.l= 13; w=0.4) (Figure 3 a-b) , with an average repletion of 0.12 for gap and 0.58 for forest environments. CASTRO, 1990) , who demonstrated the importance of allochthonous material in the stream fish diet.
The occurrence of mineral items had already been documented in studies conducted with species from the Characiformes order, where Barreto (2005) demonstrated that specimens of Characidium lanei Tavassos, 1967 (Crenuchidae) had debris in their digestive tract, mainly due to their feeding tactic, that according to Sabino; Castro (1990) is characterized by substrate speculation. This behaviour observed in C. lanei probably must be the same employed by Jupiaba abramoides and J. asymmetrica, as proposed by Curio (1976) , who calls this "hunting by speculation", and cited by Sabino; Castro (1990) . Mineral intake on an occasional basis, as proposed by Rosecchi; Nouaze (1987) , is most likely carried out when searching for any items associated with the substrate, such as microcrustaceans (BARRETO, 2005) . This is also observed in Mimagoniates microlepis (STEINDACHNER, 1876) , which resemble Jupiaba in having the same microhabitat.
Sympatric species, with minor phenotypic differences, have a strong potential for interspecific competition (WOOTTON, 1990) . However, the results of dietary overlap between J. abramoides and J.asymmetrica in the Urucu River Basin streams demonstrate the occurrence of a shared food resource, which according to the SIMPER analysis, was provoked by the seed item, consumed only by J. abramoides, and Formicidae consumed by J. asymmetrica (MENDONÇA et. al., 2010) .
According to niche amplitude calculations, it can be observed that J. asymmetrica showed more specialist behaviour compared to J. abramoides. The first species showed a strong tendency towards insectivory, as a large part of their diet is composed of insects. Jupiaba abramoides presented more generalist tendencies consuming all items, regardless of origin, in similar proportions. The fact that one species has been more specialist and the other more generalist is probably due to the environment where Jupiaba individuals were found (gap vs. forest), where the absence of riparian forest possibly provides J. abramoides with a lower supply and availability of food items (BARRELLA et. al., 2000; OLIVEIRA; BENNEMANN, 2005) . According to Webster; Waide (1982) , gap environments, where the majority of J. abramoides specimens were collected, show an increase in the availability of items, such as seeds and insect larvae. This is due to the greater amount of allochthonous material within water bodies and more light, which favors the growth of organic matter and algae that provide shelter and foraging areas for many species of invertebrates (KIKUCHI; UIEDA, 1998).
The replacement of the original forest by secondary vegetation can cause the reduction of allochthonous food, resulting in immediate negative impacts on local ichthyofauna (CLARO JR. et. al., 2004) . However, according to Balassa et. al., (2004) , environments that vary spatially and temporally directly impact food flexibility, being cited as an adaptive characteristic of animal behaviour, as observed in J. abramoides and J. asymmetrica, that feed on the available items in each environment.
CONCLUSION
In the streams analyzed, both Jupiaba species studied were identified as omnivores, with J. abramoides presenting herbivore tendencies and J. asymmetrica insectivore tendencies. No relationship was found between food intake and environment type for J. abramoides, feeding equally in each environment. Jupiaba asymmetrica showed greater activity in gap environments, where they fed mostly on insects of allochthonous origin. It was observed that both species invert the primary item consumed, depending on the environment and the period, becoming at times more generalistic and at others more specialistic; however, this was not statistically significant. 
